Background {#Sec1}
==========

Violence and abuse have harmful effects on the health and wellbeing of individuals, families, communities and countries \[[@CR1]\]. The contribution of violence to the mortality and morbidity burden demands an increased investment of economic, social, and human resources, as well as a redefining of health priorities. The World Health Organization \[[@CR2]\] defines violence as the intentional use of power, whether this comes in the shape of a threat or action against oneself, another person or a group, or community which leads to a high likelihood of injury, death or deprivation. When it comes to older adults, this can take place at the community level, when it is defined as violence, or be carried out by family or caretakers that reside within the home, where it is known as abuse \[[@CR3], [@CR4]\]

Current epidemiologic and demographic shifts have contributed to increasing the population of older adults, and this trend is expected to almost double from 9.7 in 2014 to 21.5 % by 2050 \[[@CR5]\]. The decrease of family support options, which is a product of the changes in family structure and composition, are combined with the socioeconomic and health conditions that older adults may live with as well as changes in cultural values related to age. These act as determinants of violence and abuse towards older adults. Some international studies report that there is an association between these determinants and the deteriorating health status of older adults, which may include depression, advanced age, gender (female), higher education, low SES, social isolation, history of family violence, co-dependency with the aggressor, and characteristics of the primary care giver and their level of exhaustion \[[@CR4], [@CR6]--[@CR8]\].

Studies about the prevalence of violence and abuse of older adults, are scarce and variable. In a systematic review of the prevalence of abuse in various countries, authors reported a wide variability of prevalence, from 3.2 to 27.5 %. This can be explained by the diversity of definitions, typologies, methodologies and instruments used \[[@CR9], [@CR10]\]. In a study conducted in Latin America, authors found that lifetime experience of physical violence towards older adults perpetrated by the spouse, was more frequent among women as compared to men, with a prevalence rate between 1.6 and 2.1 % \[[@CR4], [@CR11]\].

In Mexico, a study of four states found 16 % prevalence of abuse towards older adults, based on self-reported data \[[@CR12]\]. Moreover, the National Family Life Survey, 2011, \[[@CR13]\] reported the following prevalence for type of abuse for female older adults: 13.4 % emotional, 10.8 % neglect and 1 % physical abuse. In order to make the problem more visible and generate policies and interventions that can decrease violence towards this population, it is critical to understand the magnitude of the problem and the associated factors \[[@CR7], [@CR14], [@CR15]\]. With respect to mortality due to violence among older adults, in 2013 it caused 4.2 % of all deaths among all older adults. This rate rose to 5.6 % among the 60--64 age group and was found predominantly among men (8.1 %) \[[@CR3], [@CR16]\]. The objective of the present study was to estimate the prevalence of violence towards older adults, as well as the associated factors, using data from Mexico's 2012 National Health and Nutrition Survey, NHNS (ENSANUT in Spanish) \[[@CR17]\].

Methods {#Sec2}
=======

We conducted a secondary data analysis using data from Mexico's 2012 NHNS, which is a probabilistic survey with multistage and stratified sampling that allows for a representative sample of the population at the state and national level, as well as by urban and rural strata. The sample comprised of 8,894 adults who are 60 years of age or older. Due to the expanding factor calculated in the NHNS design, this sample is representative of 10,747,490 older adults. The response rate for completed surveys was 87 % \[[@CR18]\].

Surveyors asked the older adults about episodes of violence such as being the victim of robbery, aggression, assault, abuse or other types of violence in the last 12 months. For the positive responses to these questions, an initial analysis was conducted to describe the variables of violence (by unknown party) and abuse (by member of the family). However, given the low frequency of older adults who reported abuse and the difficulty conducting a rigorous statistical analysis, we decided to group the two variables together, creating the dependent variable (binary) labeled "violence/abuse". The independent variables included in analysis were: age, sex, living with five or more people in the same house, head of household's condition, education, having a partner, diagnosed with a non-communicable chronic disease (diabetes, hypertension, cardiovascular disease, other heart disease, or cancer), being diagnosed with depression by a health professional, having limited function (at least one limitation to daily activities such as walking, bathing, lying down/standing up, getting dressed or having a limitation in instrumental daily activities such as preparing food, buying food, taking medication, or managing money), cognitive deterioration (being unable to draw a clock, remembering 1 or 2, or no words), low self-esteem (self-classification as valuable individuals or not) and loss of power within the family (not consulted for important decisions or household finances or no contribution to household income). We also used region and socioeconomic status (SES) as an independent variable, and used the NHNS household and SES classification described by Gutiérrez and colleagues in 2013 \[[@CR19]\] in line with the income deciles previously defined in the database, which corresponded to low (deciles 1 and 2), medium (deciles 3 to 6) and high (deciles 7 to 10). Finally, the country was divided into four geographic regions: North, Central-Western, Central and South-Southeast

We conducted a descriptive analysis of the variables with confidence intervals of 95 %. Considering the sampling strategy utilized for the survey permitted unbiased estimates. To calculate the variance, we used the mean total score for strata with a single sampling unit. The sample size varied based on the analysis variable. For the analysis of the variables of most interest with the population of older adults, using both men and women, we utilized the STATA command "subpop" (subpopulation).

We also evaluated the association of independent variables with the violence/abuse variable by using the chi-squared test or Fisher's exact test, and crude odds ratios in the bivariate analysis. Finally, we used multiple logistic regression models to find adjusted estimates. This was done because of the complex survey design used for the NHNS; one for men and another for women. All statistical analysis was performed using STATA version 13.0 \[[@CR20]\].

Results {#Sec3}
=======

We analyzed data from 8,894 older adults (4,042 men and 4,852 women) with a mean age of 70.6 years. The prevalence of violence found was 1.7 % (CI 95 % 1.2 % to 2.2 %) \[*n* = 119, *N* = 184,757\], with no statistically significant different between men 1.7 % (CI 95 % 1.1 to 2.6) and women 1.7 % (CI 95 % 1.0 to 2.7).

Of the sample, a 119 older adults, 95.7 % (CI 95 % 91.7 to 99.6), reported experiencing violence, with a significantly greater proportion (*p* \< 0.05) among men 99.4 % (CI 95 % 97.4 to 99.9 %), than among women 92.6 % (CI 95 % 81.3 to 97.3 %). Moreover, 4.3 % (CI 95 % 0.4 to 8.3) of the older adults reported to have been subjected to abuse, with a greater proportion among women 7.4 % (CI 95 % 2.7 to 18.7 %) than among men 0.6 % (CI 95 % 0.1 to 2.6 %).

In the violence/abuse category there were statistically significant differences between men and women by type of aggression (Table [1](#Tab1){ref-type="table"}). In general, verbal aggressions dominated (62.9 %), followed by physical aggression in the form of "hitting, kicking, and punching" among men (32.3 %), and "other types of aggression or abuse" among women (18.7 %).Table 1Violence/abuse, prevalence of types of aggression among older adults, by sex. Mexico's 2012, National Health and Nutrition SurveyMenWomenAll*n* = 55*n* = 64*n* = 119Type of aggression% (CI 95 %)% (CI 95 %)% (CI 95 %) Verbal aggressions61.2 (41.9--78.2)64.3 (44.1--88.4)62.9 (48.7--75.1) Hitting, kicking, punching32.3 (16.4--56.7)9.8 (4.3--20.6)20.1 (11.7--32.3)\* Other aggressions or abuse1.2 (0.3--4.6)18.7 (7.4--39.8)10.6 (4.4--23.4)\* Other18.3 (8.3--35.7)8.5 (3.8--17.7)13.0 (7.4--21.9) Pushing downward from an elevated location1.8 (0.3--9.2)2.1 (0.6--7.7)2.0 (0.7--5.3) Aggressions with substances2.0 (0.3--13.4)0.0-0.9 (0.1--6.4) Suffocation, strangulation, drowning1.5 (0.2--10.1)0.3 (0.004--2.4)0.9 (0.2--4.3) Sharp object wound (knife, blade, etc.)0.1 (0.008--1.0)1.4 (0.2--9.2)0.8 (0.1--4.8) Sexual assault-1.5 (0.3--7.2)0.8 (0.2--3.9) Poisoning or airway obstruction with substances or hot objects\-- Firearm wound\-\-- NA/DK^a^1.0 (0.2--7.0)1.3 (0.2--8.9)1.2 (0.3--4.7)\**p* \< 0.05^a^NA/DK means Not answered/Don't know

With regards to where violence/abuse occurred, 37.6 % (CI 95 % 26.3 to 50.4) took place in the home, followed by 31.5 % (CI 95 % 20.3 to 45.3) of instances that took place in public spaces. The findings indicate that women experienced aggression or violence with greater frequency within the home at 40.0 % (CI 95 % 26.0 to 55.7), compared to men at 34.7 % (CI 95 % 18.0 to 56.2). In the case of the men, they experienced greater aggression in public places at 42.4 % (CI 95 % 17.1 to 52.7) than women at 30.7 % (CI 95 % 16.2 to 50.3) (Graph [1](#Fig1){ref-type="fig"}).Graph 1Prevalence by location where violence/abuse among older adults occurred. Mexico's 2012, National Health and Nutrition Survey

Regarding the care received by older adults following an aggression, 61.5 % (CI 95 % 48.0 to 75.4) were cared for by a family member, friend or neighbor, 26.1 % (CI 95 % 14.7 to 37.6) saw a chiropractor and only 0.6 % (CI 95 % -0.6 to 1.7) were seen by a medical professional.

In the bivariate analysis for men (Table [2](#Tab2){ref-type="table"}), the factors associated with violence/abuse were age, education, and SES. Nearly 60 % of the older adults between 60 and 65 years of age were the victims of violence/abuse and were five times as likely to be victims (OR 5.7, CI 95 % 1.8 to 17.8) when compared to men 75 years or older. Over 50 % of those who had experienced violence/abuse has finished at least secondary school and were 2.6 times as likely to be victims (OR 3.6,CI 95 % 1.5 a 8.7), compared to men with less education. Lastly, 62.1 % of men who reported violence/abuse belonged to a high SES, with twice the likelihood of being a victim (OR 2.9, CI 95 % 1.1 a 7.3), compared to men with low SES. In the bivariate analysis for women (Table [3](#Tab3){ref-type="table"}) nearly 42 % of the women who reported violence/abuse also reported depression and were three times as likely to be victims (OR 3.3, CI 95 % 1.5 a 7.0). The variables related to other diagnoses among older adults were not found to be statistically significant.Table 2Factors associated with the presence of violence abuse among older adult males. Mexico's 2012, National Health and Nutrition SurveyViolence/abuse *n* = 4,042No (*n* = 3,987)Yes (*n* = 55)% (CI 95 %)% (CI 95 %)OR (CI 95 %)*P*-valueAge \< 65 years29.4 (27.1--31.8)58.1 (37.8--76.0)5.7 (1.8--17.8)0.003 65--74 years41.8 (39.2--44.5)31.8 (16.5--50.5)2.2 (0.8--6.1)0.13 75+ years28.8 (26.3--31--4)10.0 (3.8--23.8)1.0Lives with 5+ people34.6 (32.1--37.1)35.5 (19.4--55.6)1.0 (0.4--2.4)0.92Is not the head of the household12.8 (11.1--14.7)8.8 (2.9--24.1)0.7 (0.2--2.2)0.49Education Secondary+23.9 (21.1--26.8)53.3 (32.6--73.0)3.6 (1.5--8.7)0.003Has partner76.2 (74.0--78.2)84.8 (69.5--93.2)1.7 (0.7--4.3)0.23Region North19.2 (17.4--21.1)19.5 (9.2--36.7)1.0 North--west24.5 (22.3--26.9)20.4 (9.9--37.5)0.8 (0.3--2.2)0.69 Central31.9 (28.9--35.1)40.0 (19.2--65.1)1.2 (0.4--4.1)0.73 South-southeast24.4 (22.4--26.6)20.2 (9.2--38.7)0.8 (0.3 (2.2)0.69SES Low25.2 (23.2--27.4)16.6 (7.7--32.2)1.0 Medium37.1 (34.6--39.8)21.2 (10.6--38.1)1.2 (0.5--2.9)0.76 High37.7 (35.1--40.3)62.1 (42.2--78.7)2.9 (1.1--7.3)0.03Chronic disease48.0 (45.5--50.6)56.5 (34.0--76.6)1.4 (0.6--3.6)0.47Depression7.2 (5.6--9.2)10.4 (2.2--37.9)1.5 (0.3--8.1)0.64Functional dependence44.1 (41.4--47.0)25.9 (13.4--44.0)0.4 (0.2--1.0)0.05Cognitive deterioration18.6 (16.6--20.7)18.3 (8.1--36.4)1.0 (0.4--2.5)0.98Low self esteem9.6 (8.1--11.3)0.01.00.20Dissatisfaction with life2.7 (2.0--4.0)2.7 (0.4--14.7)1.0 (0.2--6.4)0.98Loss of power in the home9.6 (7.9--11.7)6.0 (1.8--17.8)0.6 (0.2--2.1)0.42No economic contribution9.5 (7.9--11.4)6.9 (2.3--18.9)0.7 (0.2--2.2)0.55Table 3Factors associated with the presence of violence abuse among older adult females. Mexico's 2012, National Health and Nutrition SurveyViolence/abuse *n* = 4,852No (*n* = 4,788)Yes (*n* = 64)% (CI 95 %)% (CI 95 %)OR (CI 95 %)*p*-valueAge \< 65 years29.9 (27.7--32.2)37.7 (18.8--61.3)1.8 (0.6--4.7)0.26 65--74 years40.5 (38.2--42.9)41.1 (23.1--61.8)1.4 (0.6--3.1)0.40 75+ years29.5 (27.5--31.7)21.2 (11.5--35.8)1.0Lives with 5+ people32.5 (30.2--34.9)31.9 (15.1--55.4)1.0 (0.4--2.6)0.95Is not the head of the household58.0 (55.7--60.3)71.0 (56.1--82.5)1.8 (0.9--3.4)0.09Education Secondary+16.6 (14.5--18.9)14.5 (7.4--26.8)0.9 (0.4--1.8)0.69Has partner46.4 (44.0--48.8)51.4 (34.6--68.0)1.2 (0.6--2.5)0.57Region North19.5 (17.7--21.3)9.1 (4.2--18.5)1.0 North-west23.1 (21.1--25.3)28.2 (13.9--48.9)2.6 (0.97--7.1)0.06 Central35.1 (32.4--38.0)43.6 (24.1--65.3)2.7 (0.95--7.5)0.06 South-southeast22.3 (20.3--24.4)19.1 (4.2--18.5)1.8 (0.6--5.3)0.25SES Low25.5 (23.4--27.7)14.6 (7.0--28.1)0.5 (0.2--1.3)0.17 Medium41.2 (38.6--43.8)45.8 (27.9--64.9)1.0 High33.3 (30.8--35.9)39.6 (23.2--58.7)1.1 (0.5--2.5)0.88Chronic disease60.7 (58.3--63.0)59.9 (41.1--76.2)1.0 (0.4--2.1)0.94Depression17.9 (16.2--19.8)41.6 (25.3--60.0)3.3 (1.5--7.0)0.003Functional dependence33.7 (31.4--36.0)30.7 (16.4--49.9)0.9 (0.4--2.0)0.74Cognitive deterioration24.6 (22.6--26.7)13.7 (6.7--25.9)0.2 (0.2--1.1)0.08Low self esteem7.8 (6.5--9.4)7.0 (2.4--18.4)0.9 (0.3--2.7)0.81Dissatisfaction with life3.1 (2.3--4.1)1.2 (0.2--8.3)0.4 (0.05--2.9)0.35Loss of power in the home14.3 (12.7--16.0)25.8 (9.7--53.1)2.1 (0.6--6.9)0.23No economic contribution36.7 (34.2--39.3)21.3 (9.0--42.5)0.5 (0.2--1.3)0.14

In the multiple regression models (Table [4](#Tab4){ref-type="table"}), the factors associated with violence/abuse (adjusted OR) were different for men than for women. For men, age was the most important factor, with nearly four times the likelihood of suffering violence/abuse in the 60--65 years-of-age range and the highest education. In women, depression increased the likelihood of experiencing violence/abuse by 3.4 times, more so than other factors such as not being the head of the household or region of the country. The North region serves as a reference, while women in the Central region of the country had greater likelihood of undergoing violence/abuse, and women in the South-Southeast and Northwest, less.Table 4Summary of factors associated with violence/abuse among older adults, compared by sex. Mexico's 2012, National Health and Nutrition SurveyMenWomen*n* = 4,042*n* = 4,852Adj. OR (CI 95 %)^a^Adj. OR (CI 95 %)^b^AgeNot the head of the household2.9 (1.1--7.7) \< 65 years3.9 (1.7--9.0) Region 65--74 years1.6 (0.6--4.5) North 75+ years1.0 North-west3.8 (1.1--13.2)Education Central3.6 (1.0--12.5) Secondary or higher2.6 (1.4--5.0) South-southeast2.7 (0.8--8.9)Depression3.4 (1.4--8.4)^a^Separate models for men (Goodness-of-fit test, *p* = 0.33)^b^Separate models for women (Goodness-of-fit test, *p* = 0.06)

Discussion {#Sec4}
==========

This study represents a contribution to the identification of the magnitude of violence and abuse experienced by older adults at the national level, especially taking into account that the extant literature is often restricted to the regional or local level, or to specific cases or violence in the home \[[@CR4], [@CR11], [@CR21], [@CR22]\]. In contrast, our data set allowed us to look at violence at the national level. We found that violence/abuse towards older adults in Mexico can be perpetrated by both unknown and known members of the family alike, with the latter being dominant.

It is critical to pay attention to the needs of the older adult population in terms of public policy, even more when we take into account the context of social violence in most Latin American countries, and the negative changes in values towards older adults \[[@CR23], [@CR24]\]. In Mexico, the magnitude and dynamic of this population group presents particular characteristics. About 9.12 % of the population is 60 years of age or older, and there is at least one older adult currently residing in 39 % of the homes. Moreover, the population is growing faster than any other group in the country, at 3.5 % annually. That is double the rate of growth of the total population of the country \[[@CR5]\].

The dominant finding of violence perpetrated by unknown parties and the high percentage of incidents occurring outside the home (close to 60 %) and primarily among men, has implications for both social and health policy. In particular, policies must address the double effect experienced by older adults: social violence that is occurring throughout the country, and which produces fear and social isolation \[[@CR25]\], and also violence that comes from abuse perpetrated by a family member. This multidimensionality calls for more in-depth research and analysis of what occurs in the different spaces in which older adults live their lives, so that the primary determinants of this abuse can be clearly identified and be used for designing prevention programs with an intersectoral focus.

As with other studies \[[@CR23], [@CR26]--[@CR28]\], gender seems to be the most important determinant to describe the characteristics of violence/abuse in Mexico, given that the settings and types of aggression occurs in relation to the social roles traditionally assigned to men and women, respectively. Men presented more physical aggressions than women, and their abuse mostly took place outside the home at the hands of an unknown party. In turn, women experienced more psychological violence and this often occurred inside the home, perpetrated by a family member. These differences are associated with the greater presence of men in the public sphere, as well with men's traditionally higher economic independence. Finally, this abuse may also be related to risky attitudes tied to the masculine social role. In contrast, older female adults spend more time in the home, and a great percentage of them have to rely on the economic help from family members \[[@CR11], [@CR29]\].

The logistic regression models also indicate that factors associated with violence are divergent by gender. For men, the factors include lower age (60 to 64 years), supported by findings from Cuban studies demonstrating that older adults within the 60--69 age range were more likely to experience psychological and social violence, \[[@CR30]\] and that this correlates with being more educated (secondary school or higher) and higher SES \[[@CR31]\]. For women, the factors include having depression, not being the head of the household, and place of residence by region of the country.

Although psychological abuse was more dominant than physical abuse, the reality of one in every five older adults reporting being physically abused requires further investigation. The underreporting of this type of adverse event may be significant, given the fear or shame that may exist in reporting \[[@CR15], [@CR32], [@CR33]\].

International studies found that having a partner, spending time with family, and suffering a chronic disease are all factors associated with violence and abuse \[[@CR28], [@CR34]--[@CR37]\]. However, these were not statistically significant findings in our study. Moreover, a factor mentioned in other studies that was not included in the NHNS was a history of family violence \[[@CR4], [@CR11], [@CR23]\]. In regards to episodes of violence or abuse in which the victim sought care, they reported seeking help at home or with a chiropractor. The low utilization of health services in terms of help seeking in cases of violence identified in previous studies \[[@CR38]\] was also a key finding for this study. This may, in part, explain the low prevalence of violence found through the health system's reporting mechanisms. It is necessary to take a more in depth look at the factors associated with the underutilization of health services following an event of violence or abuse.

Although the problem of violence among older adults has been characterized for its intersections in age, gender, and poverty, in this survey SES was not a significant factor for either men or women. In fact, men with higher education and higher SES reported great rate of violence perpetrated by unknown parties. This was an unexpected result. However, these findings are in line with others conducted among Latin American populations, and has often been explained by characteristics related to values inherent to masculinities in the region, the gender roles, and the level of empowerment fostered by education and income, which may lead to better reporting of abuse \[[@CR8], [@CR31]\]. Further studies that can provide more understanding on this finding are required.

Violence is an issue of power relations among persons, and less power may lead to an increased risk for abuse. This may explain why women who were not the head of their households faced greater probabilities of being assaulted and less probability in reporting the incident \[[@CR39]\]. This dependency may generate stress and depression, which are factors leading to increased abuse, especially within the context of poverty. The results from Mexico's 2012 NHNS are in line with other studies demonstrating depression as a risk factor for abuse among the older adult population; this particular morbidity is highly prevalent among women in Mexico, resulting in vulnerability of abuse \[[@CR6], [@CR7], [@CR28], [@CR40], [@CR41]\].

This study also reflects the limitations posed by the NHNS. For example, the underreporting of violence perpetrated by a family member are framed by the consequences that the older adult that responded to the survey may face. We must also consider the very limited access to social programs that provide a solution and that intervene at the levels of determinants of social and family violence that impact this population group \[[@CR9], [@CR42]\]. Moreover, the cross-sectional analysis may have residual confounding effects due to variables not included, given that the NHNS used a general questionnaire as opposed to an instrument that was designed specifically to detect violence among older adults. Another limitation for the NSNH survey is that the category 'other types of aggression or abuse' does not discern or unpack its content.

Conclusions {#Sec5}
===========

The Mexico's 2012 National Health and Nutrition Survey allowed estimating the prevalence of violence towards older adults, as well as the associated factors.

Gender, and its implications in terms of education, income, social status, empowerment and self-esteem seem to explain the differences in the type, frequency and place of violence in older adults. In this regard, it is necessary to increase knowledge about the dynamics of the social determinants of violence, in particular the role of education and SES among men.

The complexity of the problem and gaps in the available information warrant further research that can explore this issue through the use of diverse methodologies and that include a consideration of the sociocultural, economic, and health system context. We also suggest a focus on the social determinants, both in the national and regional sphere, which takes into account the international agreements that exist to reduce the victimization of older adults and ensure their rights and dignity \[[@CR42]\]. We highlight the need for public policies and community strategies aimed to abuse and violence prevention for older adults that are built on a culture of respect for human rights, and the participation of multiple stakeholders \[[@CR23], [@CR27]\] in the social process of enhancing the wellbeing of older people in the family and society.
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